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(57) Abstract: A process for producing a 21-hydroxypregnane derivative 
represented by the general formula (III), (HI) characterized by protecting the 
7-pos!tion hydroxy group of a compound represented by the formula (I) (I) 
and subsequently eliminating the 21 -position protective silyl group. (In the 
formulae, R^, R^, and R^ each independently represents optionally substituted 
alkyl, alkenyl, alkynyl, aiyl, or aralkyl; and R'* represents a hydroxy-protect- 
ing group.) By the process, a pregnane derivative useful as, e.g., an interme- 
diate for squalamine can be efSciently produced through a small number of 
steps from easily available materials. 
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5 U^^-^l^mMm-i. -^"1;^?^. T^-e^$tb^;^^T^ 5 (squa 1 amin 

OS03H 



squalamine 

^^T^^i/fis ^^^i^ttis. ^^j^m^m. Mm^i^^i^Mir^mti^^m 

V— (J. Org. Chem. ) ^ 63^^ 3786H (1998 ; v^-^ — 

-f-^V ' :^':f • :^—:0:=i -y ^ - ^ 5, :^ h V — (J. Org. Chem. ) s 63^, 
8 5 9 9H (1 9 9 S^^) ;WO 9 8 / 2 4 8 0 0 if#^] „ 

0.0 1 — 0. 0 0 2 -vr t % tU^-rri&v^tii^. ^t^m^^^^'(D^fi:^^nt>tbX 

Ul^^^mmmnt'r^:^m ty^hy^ Kt^^- . U^^X (Xetrahedr 
on Lett. ) . 35^, 8103M (1994^) #M] s 2 ) 3 ^ — t 

' hV — (J. Org. Chem. ) ^ 6 0#. 5121K (1995 

^) ; WO 9 4/1 9- 3 6 6#BSD . 3) 2 1 — K 13 2 0 — P« 
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m'} > 4) ;^-7^^:i^-^;^^t2— /i-^ttl^M^^t-s>&-& Ci;?-Y— • • :^ 

— = 5^^-<5r$;;x;fy~(j. Org. Chem. ) ^ 63 3786M 
(1 9 9 8^) ; ^J^^-T/^ • :^'7^ • :«f=.5^^ - ^ ^ :^ h V — (J. Org. 
5 CHem. ).63^^ 8599M(1998#-); WO 98/24800# 

_biEi) . 2) *5j:tj«3) (D:^mx-m^m^t\^-xm\f^^3 0-Tfh^^^- 
' 5~=iu>^m^ 3 iS — t KTadr-^-- 5 — =1 l^i/^^ 2 1 — t i^riy— 2 O — ^ 
^/v-7"i^:^^-:^-4-^>'- 3 -;r>'^^v^-rt^^>^^tt■efeS„ -^-^^ JblSl) (D:;^ 
10 i&-eti;^:i'T^ 5:Vtr#5^-x?t^ 1 7xe%MU^ 2) <D:>fe-^-ef* 1 9 xfM. 
3) <^:fe-fe-t?f^i sxm^MU. Sj;&^#;SsvN-rtb'fe^^-efeSo bfci;&SoT. 

-blBOgfi^J^^^f -Sfdi^. (5os, 7 a, 20S)-7, 2 

i-e^t Kcid5^e/-2 o-7<^/V':7'i^^-^-3-:^>'<^2 1 {&:;?K^*^'f:^^Ufe 

mK.it (5cK, 7 a:, 2 OS) — 7 - t K O =3r 2 O — 7« 9^/V:7° 1/ 
25 3 — 2 1 — /l^ (1, 1 — i^^^/V^g^/W) ^/V-i/ U /V ac 

—T/i^ l^<-< :^:^;\^:ff=- >y ^ -Z^-T/u , ^ ^ :^ }. )) ^ (Bioorg. M 

ed. Chem. ) . 8^. 2059K (2000^) ib^ib. M;tf^-hlB 
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tbS (5 a, 7 a. 2 OS) — 2 O — *c/V5: /V— 3 — i:^}:fn — 2' — (1' , 
3 ' — i^:r=¥y VV) ) —^U^-r:^- 7 >V -<>'^/=n.'—h^. i^tt^feS 

5 i^fzi. (5 a, 7 a, 2 OS) — 7 - t K S/— 2 O - ^ ^7V:7" 3 

— 2 1 — /i^ (1, 1 — ^/V3^^/i^) i^pi^/ve/y/v rc— 

:i3j:-a?(5a, TcK, 20S)— 21-(((l, 1 — ^/Vaz-^/l^) 5^ 

t 

/V->JJ/V) ;J-:35^i>') — 2 O — pf^/VT'W':;^'^— 3 — 7 — 71^ ^^^yaz 

15 (D ^ (I) 



(JJi^Ts 2 l-->'y/i':t- Vi/-:^>-fl*#: (I) -^tzLmt^m (I) i: BS-I^^ 
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:zt^mM(.t'r^—^^ (III) 



(UT. 2 1-}^ V^n^iy-^Ut^^ly-m^i^ (I I I) tmm^ir:5) 
(D ^ (IV) 





4 



wo 03/051904 



PCT/JP02/11547 



( ( ( 1 , 1 — 5^7W=c^yV) . -J^ ^/Vi/ y 7V) —20—^ ^^/VT' V 

(^Tn 2 1 -i^P /w- 2 O (IV) ^: 

(IV) tr^*'ft;$-1i:^i:i:^i^mt-t-S:*rfes :isJ;tJ« 
5 ® ^ ( I I — 1) 



7 a, 20S)— 21— (((1, 1— '5:>'Vai5^/V') V /V) 

V) -2 0-;^^7V>^i/^-f-3-:r>'— 7-:^— /i^ -^^'V^^— > ^ffif^-f-^ 
10 ^1 1 twJ; i9»^^;h/So 

y :7° n tWK. n — y'^^/u^, i — ^ a tvv*. 2 — 9=-/v:7'' tz tvi^^. 

15 1, 1 — ( t e r t — tT'^/V*) ^ n — -O'^^/l^^^ 1— 
/l-^^^/V^. 1 , 1 — ^/l-:7°i3 tf/l^Ss 1 , 2 — i;*^ '3^7V:7"'n tv^-^s 2 , 




5 



wo 03/051904 



PCT/JP02/11547 



3 ■- :=:^/V^^ 1 — ^/V-— 2 — >^t2-^c=i7V'S^ 2 — p« ^/l/— 2 — 'T'a 
5 ^/P-^s 2— ^i^y^^/vS^ 3 — ^i/'7=-::^/l'Ss 4 — ^^^-T^c^^/P-^s 1— 

— 2 — :/"7^=/vK> 1 — 3 — :/-7^=/^lE> 2— T^^/i'— 2— 

2 — — ^—•:f'r=-fv^^ 2 — -T^v^^^/i^S, 3 2 — -^-T^ 

^/l^K. 3 — ^ ^/T^— 3 — :;^-7^:=^/vKs 1 — itg^/V— 2 -^Tn^^/i^S^ 1 — ^ 
=3r-fern/^S>^^ ifjO^^lf btl.So ^fcs R\ R2*5 j;-a«R3;eiS^i-T^Vdrr^/l-Si: 
10 ^#^3~6<DiiL^4fe^fcJ^^fe^^^tCDT/l'^=7VS:eiW^b<. 

2 \fz=.7\^^^ 2 - .3 - ^^^^/l'^, . 2 t^^^^r^/l^^, 3 

— ^^^^=^1^^^ A—^ly"f-=-7yy^^ 3 — p« 2 — tf rz/V-^^ . 2 — 

15 7K^» ; mmw^^ ^mm'f'. 3pmm'¥'^£if<Dy^u^>^m'¥: ; ?^ 

R\ R2*3j:tJ«R^^S^i-T y — /V^t UXfi. ^*^6~ 1. 2<Dr U — /l-S 
20 L'< ^ '0«Ix.f^:7 3i:=^/VX^ 2 — p«^/t':7ctr^/V'Sx 3 — ;»« '^/I^T' j^^/V^^ 

4 -^V^^ 2 , 3 — 2, 4 — '^/V':^ =^ 

/l^K. 2, 5 -e^^^/V:7cc=./VS, 2, 6-i;s*^^/l':7rn:=/VS. 4-:7"l3tf 

/p:7 31 rr/v^^ 4 — -r^^v^ zr. •:^ :7 ^/v^^ 2 , 3 — ^ f-zu-f- ^ g^/i^ 
fcvv^. -ryrt3tr/w^, ^^^^^/^^^ ^y>^^/l'»s s e c-:/^/^K^ t e r 
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=¥->'^^i l£<OT;v=i ^Sr-^/v^ ; :j^=-A^mfi: i£(OT]} —/V* ; 

mx.\-t7^mm -7 i^^mm"^. mmw.^. mmw.'^. hi^^m-^ 

y s e c— t e r t — if OT/^=¥/V 

R\ R^*5j:-o5R«p&s^i-^ir ur?^. mmwci'--6(Dm:m'^-^-ft.i-i^nm^ 

15 1, 1 — UV^o 

m-r^m^ ^<^J; 5'fe^^SX-^J:<. -^dltf* t e r t->^^/VS. t e r t- 

^^v?/VS, p — 7« ^/^-O'i^/VS. p — ^ h P^i/^>/vX, p — 7< h ^>'^>'v' 

25 /^U'lJ/vX. 4 — ^c^-T^y-f/i^^x tv^ct-^'/v^^ ^nfy-i'/w^, ^^-yV/w 
o — y ^/v--?:i/y^/vXs m— ^^/v-<i/y^/vS> p — y^/v^^y-i'/^ 
2, 3 -e?y ^/v>^vy^/v*. 2, 4— ^/i^^i/y^/i'^^ 2, 5 — 
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i^^^/i^^^yV/w*. 2, 6 —^J^^/i^^i^y^4 /i^^. 2, 4, 

/V^s 9 — :7/V^l/c=:/V';;« h^f->':^/V'33?r::/V^, h ^t^:^ /U:^=^/U^^ 2, 2, 
2- M; Ptncn hde^/;&/Vj3f=i/VK. 1, 1 — i^;*? ^/V— 2 , 2, 2 - VP 

= h tz^ix-:;?/k;e-=¥iX:*7/V/j?=/P-^, 2— (4 — ^ h a b dr-Jy;^;/^ 

/J?r^7^^, 2— (2, 4— i^c=^ bP:7 3i=^/V) 31 bdri/:^/^3j^:::^/l>'K/^ifOT^ 

^ b :3f-->-<ve?/V;e-^-2/'^ ^7^^^ P — = h i3^:x->^/V^ b ds^i^;^ ^/^X. o — 
15 = b cz^i/->?/V^ h ^/l^S, (4— ;^ f^ix:7^y drv^) ^ ^/l'^, te 

X t--:fh^xy?if-/i^m. h^^^^h^iy:^^/^m. 2 - ( MJ p« ^/v^/ 

9^/1^ i^;^ ^/V-i/ y 71^^. ^ y-^n tf/ve;*^ y text- 

-^^/i^ixy /v^. b y ^i^-^/vix y /VS. t e r t — :7"^/v-2;?>'3ic=:/i'->y b 

1 
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V^^:ar'^^i. text —'if'f-J'X-^XJ y Ks t e r t —T^}\^^ O P K5fe2f<^T/V 
y m — T^^/l'-^^'e?/^^ o y H\ p o y p— ri^hn 

-o-s^/v-^ t3 y h\ p h cz y Fs p — :7^=:/k.^ve^/V'^ n 

5 y i>:7azr::/Vp« n y p\ h y :7 3l:=:^/^;^ ^/^^ cr y K/.eif(Z)T^7^=¥ 

/WN^^ F^. 7K*'ft;y ^IJ'A, zK^^fb-^ h y e^A. 7X*'fb;^7 y Tk^-fb:?; 

/I'v'^A^feafo^MTk^^fbi^ ; y^^^^A, -^hy^A, y i^A^^ifcoT/^;!^ y 
y A^fe^o^m:^ ; mmykm-r b y ij^a, ^^7^^:357 y ^j^f3:i£(Dmm7k 

10 ^:^/ce^^(D:^*(D#:j£Ti^s -fb-a^^J (1) t^m^^^^tKX^n^^tTb^X- 
#^0 T/^4/Wn^^ F^fci*T^/^=¥/WN^'r Ff^-^^Afi^ -fb-a^i^ (I) 1 

T/^^/W^^^ F*fcf:iT^/Vds-/Wv^^ F 1 ^/^^c>5t^UX 1 

15 tK^Ko^^^S^ UX. tutBUfcT->/vS^ffiV^§:»#^4. Tir^/V:i^ a y F. 
T-fe^7V>'"'a 5: F^ o C2 T-^'^/iy^ n y Fs ci a T'^'^/U^ c y .F, h V 
^ 13 oT-fe'^/^^ n y Fs h y ^'/I'^rnT-fe^/l'ji^ u y F. p« h^Sri^T-fer^^/i'^ 
n y F^ by h :3{. ->T-fe^/^^ o y F^ b V =^=.jiV^ h^i^T^f- 

^/v^ n y Ks :7°c2 ti-:^^/^:?^ T3 y F. TT^^ y /Vi^ ay f. y /v^s^ ci y f^ 

4 — ^^'■T^y -Y/V:^ n y F^ if^<ti4/i^^ts}}}?^ iJ' P ^ y /v^ a y Fx 

>/^/V:i^oy F> •^>'5/-i'7v:7*ci 5 Fs o -y ^/v-^^^-y^/i^^ CI y f. m-^ 

g^/v^^-yV/^^ n y Fs p — y ^/i^^^-yV/Vi^ a y Fs 2, 3 — i^y^/i^-^ 

25 ti y Ks 2, 4— ■S^p«^/V'--«>'yV/V^ C y Fs 2, 5— 

^/y'-l'/l':^' c y Fs 2, 6 ^/^■^>'>^-l'/V^ a y Fs 2, 4, 6 — h y 7« 
'f-zu-^ l/>^xf'/Vi5'ttyFs p— ^/i^^ V ;v^xx\} Yfi: if (^^^n n ^ Wb 
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MtK^j 1 '^/v\^m\^X^pf3t < % — o(omMib^ 0 . 1 ^/vm_h.-T?$>S t ib^m^ 

u<. — 3 0ii:K^Sii?;i^^< ^ % 0 . 1 ~ 1 o^/i'O^ia-efcs ^ j; u 

20 V\ 

/v^^^^/v^^ T )) —/i^:^^ 1^:^71^-^ =-/\^^^ T yjV'3r/V':t^iy:fy/i^^=-/i^&^ 

2 — b U ^ o tnoi^/W^ ^andf^g— l^/i/;*-!/— /Vt^^/i^^ ^ n a ^s^^ 1 , i 
25 2, 2, 2.— V3irviXi:x.^;v^ i^an^^2— (MJ^^/ue/U 
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^iaa=3^^p-p« f^^/^^^i;?/^ ^vixi^m.^, 4-->^p< 

^p[t3^^^2— ( 4 — ^ 1< a :7 a:^ ^iii/W n ta df^^ 2 — (2, 4— v*=^ 

T5i/^ tfy^^i/^ N, N— ^/i^r 5 y try ^^^-^ n, n— i>y -^^/pt^}; 

10 ih-B-m (I) i:K/iS^*Si i:t2:J; !3fT5 i:i::OS-t?^§o T/i'3=3r>-:^/ix-# 

F"^ :fefiT^>'^^/v:^'¥i>':^y^#=7U^>^^ F<^'Kffi*{*s 'fb##> 
( I ) 1 ^/vlc^ U-C 1 ^/i^eAi^^s^g:^ U < , 1 — 10 ^/wo^H^s J: 19 u 

15 /t-Ti^^/v-xN ^ F. TV — /i/::^=ar /i^^ =/Wn ^ ^ F^ fc ^ /^=3r/^:#-=¥ 
/u-Ti^^^/w^ ^ ^ F 1 "^e/uiz-M bX 0 . 1 ^/vS;^_h^Si5g:^ U < > 1 ~ 1 O ^/v 

20 i-±T 9 /i^^/i^:^^-^:^ 4 F 1 -^t/^fc^sl- UX^Jfe < i: 

O. l^/^ei^JbXfeS^ir^W^ — ^©ii:S;as/j>3^i< i: ife O. 1~10^ 

fitriaUl^T/v-=i=35^?/T/k=3r/V'K^7K^S<^5^«^i:-f-5#'^s HlSf^s 1-y 

25 F^ p— 7« h'¥->'^>'^^/^;r'¥->'y ^/i^y n y p\ p— = hn^^/e^'/vy K 

^^^'^/u^ t2 P Fs o -cz Ma^i/i^/wy h=¥vy g^/i^^ a y F. (4 — y ^ 
ds^^x:7cE./=3f^>') y^^/v^dp F\ t e r t — r?" h^^^^y n y f^ 2 — y 
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y Fyfeif^T/i^adE-v'T/i'^/wN^^ TK^ftiy ^e^A, TK^'ft;-^ f y ij^a, 

>^ y ^7 A;^£if<DT/^>^ y ikM ; i>. ^ ;^/^v'!> A/fe if (Dr/^;^7 y ±ffi^ 

5 JR ; b y jgl^:^ y 5^ A/^if<D;^^it ; ;^^7j<:m-:^ h y j^^tK 

y <7);^^7Km:^ ; b y p« ^/VT ^ b » ^^^^^/V-T ^ i^-^ V 

u tf/V-a^^/VT 5 tf y t?^, N, N- ^/l^T 5 7 tf y i^^'. N, N- i^- 
^ ^;VT^ y N, N — v^3i^/VT^ y ^-J^^ if <^T 5 lyfSi if <^*l[S<7>#^Tt-s 
'ftl-a-i^ (I) i:SI^;^i3:5ittc: j;«9fT5 -i:;e)S-e^5o T ;v^-s^-yT 

10 -v-^r F<^^>m*rJ:> -fb-a-^ ( i ) i -^t/vj^:^ ux i ^^jv^^.-m^-^ u < . i ~ i 

15 — o(Z>i^^;6S o . 1 ^/V£4_hXfe § r i: U < . — < i: % O . 

1 ~ 1 o ^/KD^fflXfe S i: ^5 J: 19 ^e^-^ bV^„ 

7kms<^)'0p:tt»i: ux. f^rlBUfcHmm->'y/^^^.fllv^sm-^. K^st-i> hy 

^ ^/v^/ y /v^^ 13. y Fs h y 7« ^/v-V y 5 F> ^-^/vi^^^.^/v^x y a 

y F^ ^ y tvi^i^^ ^/vi/ y /ViJ^ n y f> t e r t — r/^yi-v'p^ ^jv^^ y /i^ 

20 n y F^ h y ^^^^/l^-^ y y F> t e r t y m 

y Fs h y :7 =.vv.i/ y a y F^fc (^Hgm-V y ^ F ; • b y 7« ^/wix 
y/i^ by >'/V::e-ia;?«^^^/^;t;^>— j:^/Vi?^^/V^xy/v h y :7/^::e-t3 
bs y:^i3 tr/i^i^p^^/^vy /i^ b y p« i/;??./^^^ 

h , t e r t — ^/i^^x y /i^ b y ^ >';^/V/jN;t>— b s 

25 b y ^^/I'ix y b y :7/^;^i3p(i5'>';^yW7iNj^— b^ t e r t — r/^/^e^:^^:. 
c:i/vi^y/v b y r7/v;^ia;^^>';^/v:^^^ bs b y :7 3^=/^->'y /i^ hyr^/v 
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y/WN^-i" K'^fef^HB^-S^y /v- h y :7/^::^ap< b i^/pfc^- 

(om.m(om.mm-i.. nmrn^^ y /w-n^ ^ v%fz.n:=MMi^ y by :7/v::^ia 

— 10 0 mmmcommmi--^ uv^„ 

- 8 0 °C— 2 0 0 "Ct^tSffl^Sigf ^ b < . —20 °C— 180 °C<D® 
25 |g}dSJ:i3^^UV\ ^fc. ^lSB#Mf*s m^O. 1 — 1 O O Bt^^, ^f^-U<{il 

— 2 4^Rg"T?fe5„ 

r.(Z)J:5tcux#btbfc>^Wi?''^^fl^# (I I) fi. a^t^^afb-^i^co^ 

13 
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^^UX#btLSfe^^#»;lrjei>Ml3:jfSDT^W. i?- a-^ ^^^^:7^• 
So ( I) CO 7fi7jc^s^-<i/yV/^S-ei*»L.fcz'ft;-a^#) ( i i - i) \ 

10 -f-t£t>'h i5a, 7 a, 20 S)— 21— (((1, 1 ^ ^/U^^/V-) y< 

f-/ut^V/i^) — 2 o — p« '^/^:7"v^5^^':^— 3 — 7 — ;rwi< ^i^y^ 

xm2 : (II) (D2 i^iL->'V 7U:^'^tym(D-:yV 

15 ^^-r 2 1 — Fp^->^:7'W:y'-j->-il^fr (i i i) gr#sxm 

rri^^-^i/^^^: (I I) (7>2 i^i^xp/^^r^Sr^xs^Di^y/^s^m^S^-^x 
2 1 -t Fa!¥-:x:^I/^'•:^^^fl^^^ (I I I) ^#§K^S;?^. il^^bttxv^s 

iZ/l^— • :/ ■ ::a-/V'if^5/:^' • i/iz-fei^:^ (Protective Gro 
20 ups in Organic Synthesis)B3iiS^114H(19 
9 9m ^ ■ I^-f y — «a:•^^>'Xt^M (John Wiley &.Son 

3, I n c. ) /fe if „ 
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(I I) l^/^lz:*fbTO. O O 1 ^/V£J^Jb:OS^^ U < ^ o. 

^^T'iS'^', T^/^j'i if 0;^'fh7K* ; 7? ^ 

-rx^'^-^i^m^W (II) tJ:MU'Ci~2 o oms^©ffiH;OS^^Uv^ 

:^>'fl^#: (I I) ic^UXO. 0 0 1 — 2 O omfi'»(DigH;aW^UV^o $b 

15 



wo 03/051904 



PCT/JP02/11547 



yu^-r^^^^ .(1 I) iziMvxo. o o i~2 o oma-ftt^isig^s^^ bv>„ 

Rm&mi±. -1 O 0'C~2 0 0°C(Z)^HdSjSg^^U<. -.3 0"C~1 8 CCt^ 

fSH^eis j: 19 uv^„ fc, K;;&B#^{i. ii^ o . i ~ i o o mm. *f ^ U < 

5 1~2 4B#raT?feSo 

Jioj: 5J3:u-r#bttfc2 1 -t Ki3dr>>':7'Tx^-^^^f|^#: ( i i i) ii 

2 1 -t Fddf^^/rri^^'-^^-il^fls: ( I I I) , #ijx.{* (5 OS, 7 «, 2 0 < 
S) — 2 1 — fc FtJdri/— 2 O — 3 — 7— 
. ■:yV:xL^Yn.. hi^^#tt-rSilfclJlJ;«9 ( 5 « , 7 « , 20S) -21 

— t ^aei^- 3 — If n — 2 — ( 1 ' , 3 ' — v^::t-=3fy ^ >-) ) — 2 0 — 
20 ;>«^/^>^l^^'':^>'-- 7 — ;^ — jiv -^^-y'^— h -ov^x 2 1 ^i^TK^K^^'fhl 

UX (5q5, 7 a, 2 OS) — 2 0 — i*:>'V 5 /V— 3 — (;:^tfn — 2' — (1' , 

3' --s^^a-^y^:/) ) -•:f\^jf'ri^~-7 -nr^jv h^dfi^^^s 

i57 y t CDKjl;;^!: j; (Soj, 7ck, 20R, 22E) — 2. — ^ — 

25 t:°a — 2 ' — ( 1 ' , 3 ' ^^ry ^ >•) ) ^ 

— (J. Org. Chem. ). 63 #s 3786H(1998#) ; 
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/i^ • ;^-:7' • :;^—:ff:=. ^ - >y ^ :;k h V — (J.. Org. Chem. ) , 63 #^ 
8599M (1998 Kmm^p^fz:.:^^ (TlB;^ A^ifig) Ki:.y):^^T 




squakmine 



■ CD s #a;^f^ (5 a, 7cK, 2 OS) — 7 — \iV xn e^-^ — 2 o - ^ u -^f 

3— — 2 1 — /P- (i, 1 — ^/v^^/i') ^/v^x y /!✓ 

by — (Bioorg. Med. Chem. ) ^ 2059H (2000 

10 ^) ; WO O 1/7 9 2 5 5#R^] „ L-)?)^ b^^^S ^ v (5 a, 7 a., 2 OS) 

— 7 -fc Fodriy— 2 O — p« 3 — 2 1 — /I/ (1, 1 

^fcs -ffci^ife (I) (D7&:i^mm^^^y-J'^ ^\^mx-^m\^-nL^\:,^m d i- 

15 1 ) s -tti^iD% (5q!, 7a, 20S)— 21— (((1, 1 — ^> ^/Uar.'f- 
/U) v*^ ^/l^txy /^) ;t-=3ri/)' — 2 0 — ^ 3 — 7 — /l^ 
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(5 a , 7 a, 2 O S) — 7 Vw^iy— 2 O — ^ T/uyu^'-f- 
— 3 2 1 ( 1 , 1 — -i?^ ^/l^ac^/l^) JJ /l^ oc— 

7^/V*5J:-a« (5q!, 7q!, 20S) -21- ( ( (1, 1 -i^^ ^/k^^^/V) 
T^^/i^ixJi/v) j^^^s^i/) — 2 O — 3 — 7 /I/ 

5 >^r(i— f (i-Z^^-^s 2 1 — ixy /k— 2 O — ^/^:7°P';i^\-:?-^ll^fls ( I V) ) 

10 x^mm-i-^^ t-A^x^ 

xms : 2 i-jyy /u-2 o-yi^7U';fu^'r>^mmi^ (iv) <^fe^3^Mfe 

2 1 --sxU/v- 2 o ( i v) o^^ttMfiil^^Itt 

mmt\^xi-±^ 2 i-i^)} jv-2 o-:^'f-/\^':fu^'-ri^mMW dv) o^^* 

^fc. 2 1 -v^U/ix- 2.0-7« ^/^::/l/^'-^>'f|^#: ( I V). (D^if^^S^ 

18 
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■f-l^^ i/^ ^3^;3fi^:/^ ^-zf^l^^ :^=f'jv%^^ xi^^^l/^ -iV:^^ 
10 -t-^fl^ft: ( I V) fc>^UTO. O O 1 ^ 1 O O OMAftt^O^H^ U< {*0. 

o i~ 1 o oM»^<^^iat?fes„ . ■ 

15 ;ei5^tf btt^o 

20 ^^*t^<^):*■^f*^ 2 1 -^xp/i^- 2 0 -p«^/I-:7°^':^^~:^>'^^^^ ( i v) © 

fej^a j^jhiBS^fe^^ABi-§ /&^. ±mmm^ 2i--> v 20-^ ^/i^y v ^j^- 
^ii^uifer tsr5S^^> mm^mm^^^o ^mm^M^m^f^vi^xm 

26 ^fc, 2 1 --^-y /I— 2 o-^^/^:7°^-^^^'-:^>'^^fr (i v) cDfil^^^-^tp 
K^&ttW^%:^Mffi^^V^ U{*Jl^JEETt->&Pmig*i UXa^^ t-rS^. ±:IB^^^ 

19 
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j:<. •^tcmt^^^^-r^fzii^\^m.mmmx^')^^'^x-h]^\r^o 

m^^mi (7 (X, 2 0S) — 7. 2 l—i^}^ }?Vi^Z^—2 O —;^^JU•::fU:^f•f• 
(7 a, 2 O S) — 7 — t: Kn^f-^- 3 -^=^^y:7"V■i5^■:^— 1, 4-v^:3^>' — 
2 O — :^/WWy''t: K 2 O . Og (5 4. 8 min o 1 ) / — /V 2 O O m 1 

g (16. Immo 1) ^mmH^^nX-hU^. «P^T^s TkJ^T't? 1 NfK^W^ 

bfco ^is;?^^^: 3 %m.m^unx.x^m $ b \^7k 2 o o.m i ^;!]nx.fcm. ^^5^ 

y — /v^i^ff T-TfW* bfco mm'W\^mm\^tim.^^^mmi^xmu^. 

Vito nhM^U^^Kh/i^^^^^^mMl^Xlmmv. fe^^if C>7K^ b/i^^^i: 

(7ce, 20 s) —7, 2 1 Ft3^^>'— 2 o — ^'5^7^:7'i/^"?-— 

1, 4--:;^^^- 3 8. 8g (11X^9 3%) 

^H — NMR;^--^iJ' b/l' (2 7 OMHz^ CDC 1 3^ TMS^ P P m) -6:0. 
765 (s, 3H), 1. 048 (d, 3H, J = 6. 6Hz), 1. 238 
(s, 3H), 2. 490 (dd, IH, J==3. 3, 13. 9Hz), 2. 7 
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37 (ddd, IH, J = l. 8, 3. 3, 13. 9Hz) , 3. 366 (dd, 
IH, J = 6. 9, 10. 2Hz), 3. 63 5 (dd, IH, J = 3. 3, 1 
O. 2Hz), 4. 041 (brs, IH), 6. 143 (m, IH), 6. 2 
53 (dd, IH, J = l. 8, 10. IHz), 7. 072 (d, IH, J = 
5 10.1Hz). 

#^M2 (5cg. 7a. 20S)-7. 2 1 -i>t: 2 O -pt 

V^-j-— 3 —:^:y(D^^ 

^*#H^T> mMZ 0 Oval (D^n-^^y^^\^W^T:^'=^:^T (7 0inl) 
^-7 8°C'^^fc:fe. ^^kV^■T?!J^!>i^^M0. 4 0 3 g (5 8. Imniol) ^- 

10 7 8''CiC^'ib-^ji7!)\hi§><^<.^Mk.fz.„ V ^^J^^m^^^i^'^M^-^r^^. -CD 
m-^m^0^Ml (^J&'^-e^fetLfc (7a, 20S) -7, 2 1-i^t: K^? =3e-^^ 
— 2 O — ^>'^:7'V;J^'f — 1 , 4— i^^^i^— 3— ::^->'2. OOg (5. 8 1 mm 
o 1) h^fc Kta:7^i/5 Om U3:^^^-*/c^^trt^o< 9?®Tbs 

^T=^. - 7 8°CT?2 0#PBm«^Ufco H^£;?St2:mk:'r^^:=^ii7A3. 73 g (6 

15 9. 7mmo 1 ) tr;&nx.fc^. 1 2BtFBl^ 

3%mmi o Oml %^in;^T^^$*. WaJltTKJS^rS^ilUfCo ^mJl^lSfn 

O 9 g Srv'P :;^?<$^/^>&^Ai5' a-^ h:^^'^:7^— (Mli?S : i^^^^/^/^-'^i^ >- 
20- =2/1 (^filti) ) -eJ»M-t-^i:i:l-J: Tm<Dmm^^'t?> (5a,. 7 a, 
2 OS) —7, 2 1 — ^^.fc Fn^->'— 2 o — 3— ;r>'l. 3 2 
g (JlX^ 6 5 %) „ 

(5a, 7a, 20S) -7, 2 1 -i^t Fti d^^x- 2 O ^^-/l^:?" VjJ^-^- 3 

25 ^H — NMR^^-^i?- b/l' (2 7 0MHz> CD CI 3, TMS. p p m) 6:0. 
710 (s, 3H) , 1. 007 (s, 3H) , 1. 044 (d, 3 H, J = 6. 
9Hz), 1. 0—2. 5 (m, 22 H), 3. 339 (dd, IH, J==6. 
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9, 10. 9Hz) , 3. 614 (dd, 1 H, J = 3. O, 10. 9Hz) , 
3. 84—3. 85 (brs, IH) . 

m^m3 (5a, 7a. 2 O S ) - 7 - F P ^^X- 2 O - 5=-/i^:7°T^ -j— 
3 — 2 1 /i^ (1. 1 — i^;^ '^/v^^/t^) v^^^/i^>^y/v ji— r" 

5 /i^<^-^^ (2 1 -jyy /i-:^^iy:ru^^^:ymmi^ (i) (D^^) 

m.^^mM.T^ ^-WlS Q Ora.1 <D-y=7y^=i\C^^¥\2.(D^Wi-^%hMz. (5 a, 
7 a, '2 0 3) —7, 2 1 — i^t: Ka d^^x— 2 O — p< ^/V-^^ 3 — 5 

6. 35g (O. 162mol)s-l'5 — /V 14. 8g (0. 2 17ino 

1) *5j;TJ«9^ b^ii Kci::7 9>'2 5 Om 1 ^Atb-cm#U?'ce)05 6,^^j|f ^-Ti:, 7K^^ 

10 Ufco ilO:^?^^^:. t e r t — :7'^/Vv'^ ^/l^iJ' 0 v'^:/2 6 . 2g (O. 1 

7 4 mo 1) %m*PU »i^Tm. ^IcJ^&^TX-r si^ramM^U. ^o^.. 

••• T?#taU-C 1 ^raM*^l-feo K^S^StTTK 5 O O m 1 fc-fett^ i^^^^/^ 2 5 0m 
1 -e 2 EJtttfi UfCo • TKJS^^BIUfci^^JS^TK 2 5 O m K ISfP^i^TK 2 5 0m 
1 -T?|IIM^^5fe#- ^7m^-:^ b V !>A-t?^!^=^. Ift^b. ft (5 a, 7a, 2 O 
15 S) — 7-t: Ft3^-:x— 2 O— 3— 2 1-^— /V' " (1, 
1 — -^^^/^^^/l^) 7^/^6 9. 9 8 g ^#feo 

^jfe^Bl (5a. 7a. 2 O S ) - 7 - 1^ Fp ^^r^^- 2 O - ^ ^/VT' W j^-^ — 

3 — 2 1 — ^—/v ( 1 . 1 — -✓^pt ^/i^->'3J ji— ^ 

jvcomm (2 1 -->'V o -^i^/i-yu^^i-i^mmm (iv)- <^>i^aitM 
20 ■ m) 

#t#'W3-e#fotufc|a (5 a, 7a, 2 O S) - 7 - t Fl^ 2 O 

/V^U^if-^— 3 2 1 ( 1 , 1 — '^^/Vin'^^/^) i^pi '^jV'ty 

P/v ^/V6 9. 9 8 g jci;?^ y:7^i3 tf/vji— 4 0 m 1 ^^Anu> ^ 

25 6 9m 1 -TrS!a#-Ufc(^t>rMBE^^$ii:5i:i:l2:J; Tiac>i^tt^*-r:5 (5 
a, 7 a, 2 OS) — 7 — fc F^ ^i^— 2 O — p« ^/V-:?' 3 — 2 1 
(1, 1 — ^/I^Ji'^^/^) i^^^/^^^P/l^ oi— 7^/V3 7. 3 9 g 
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sr#fc: m^m 3 1 mmm i u-coa^nx^ 5 o %) „ 

iH — NMRX^jJ' hJl^ (2 7 OMH z ^ CDC 1 3^ TMS^ p p m) 6:0. 
0 2 9 (s, 6H) , O. 6 9 9 (s, 3 H) , 0=. 8 9 0 ( s., 9 H) , O. 
992 (d, 8H, J = 7. 9 Hz), 1. 007 (s, 3H), 1. 1 — 2. 
5 4 (m, 22 H), 3. 264 (dd, IH, J = 7. 9, 9. 9Hz), 3. 
5 7 0 (dd, IH, J = 3. O, 9. 9Hz) , 3. 8 74 (bd, 1 H, J 
=5l. 7Hz) . 
MM. : 211~217'C 

^MM 2 (5cK. 7 a, 20S) — 21— ( ( I — v^^ 'f'/U^^/u) 

10 ;^^/v^V ^u) — 2 O — p<'^/i^:7°l^^-t-— 3 7 — /V 

7 a!, 20 s) — 7— t Kn'af-^'— 2 O— 3— 2 I— 
—/u (1, 1 — ^/v^i^^/v-) v^p^^/v-ixy /w- 7^/^37. 39 g (s 

15 O •. 8 mm o 1) , 4 — ^JVT ^ J \f 3 -J^l^' ^ . 7g (79. 4 mm o 1 ) , 
fcfyv?;X3 2. 6ml (40 3mmol) ^ . IJ ^7 A 1 1 . 2g (81. O 
mmo 1) *5j:-a«b/W^:/3 7 Om 1 ^AttXm#b7^^dSfe$K?^U:^„ ^CD^^ 
-^^^y-f/l^^ n P ^2 3. 4 6ml ( 2 O 2 mm o 1) ^v^o < ^) Ji^T 

mrwr^^. 7J<^^t-t?i 5:^ftm#b. ^cd^.- MM?5fc^*9R#PHm#ufc. • 

20 ^^SI^^tKS O Om U^lJgSiU. t7KSSr^Stb, 7jcJl ^ h /V^ V 3 O O 

^SOOmK TKSOOml. flr^fe^ 1982ml (35 3 3 m 1 ^tK 1 

9 4 9 m 1 J: mm > 3 O O m 1 '^m&<mW\^1tL. 7Kg^it#s M7XiS^*^ 

li'j^-t?^^^. mMmm^^^h\z.^x> ^ la (5 «, 7 «, .2 o s) -2 1 

25 — ( ( (1, 1 — -^^^-^/U-oi^/V) ^^^I'^X U ;^dr^>') — 2 O ;^ ^/V:?" 
i-'jJ^''^— 3 — 7 — /V ^;xy^^b5 5. 1 g Sr#fCo 

^ffeM3 (5.Qi. 7oi. 20S) —21— ( ( (1. 1 — -:;^;>^^/VJ^^/l^) 
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y^zj^^ h(D^M: (2 1 — e^J/v— 2 o— ^^/v-:?'^;^''^^'^^^ (iv) <^3^a 



^W!l2-T?#btT.fcfe (5 CB, TcK, 20S)-21-(((1, 1-^?^^ 

7« ^/Vi^ V /V) —20—^ ^/p::^ v — 3 - >- - 7 - 

^i^yrt— h 5 5 . 1 g K^^'^>' 2 0 0ml U> 6 5X:,KMWs 

7K^'^T-t?^t*PUfc--^i?->'5 Om 1 'T?2ElW^mi^%?5fel#-bfCo Wffl^^^ 
I^BET^!^^-*^- t^-.fc^TI3i|^tt^^i-^ (5 a, 7«, 20S).-21- 
( ( ( 1 , l-i^>^ '^/Uazf-zU) y /V) — 2 0 — 7^ ^/W^^ W 

3 7 — ^i/yrc— f 2 6 . 2 g ^#fc (^Jffe^J 2 , 3 ^ 

J®U-C(Dil^lDl^5 7%) o 

ijj — NMR;^^^ K/l^ ( 2 7 OMH z s CDC las ^13 13^/1^^^311(7. 2 
6 p p m) . p p m) 6 : - O . 0 0 5 ( s , 6 H) , 0.. 7 2 1 ( s , 3 
H), O. 860 (s, 9H), 0. 985 (d, 3H, J = 5. 9Hz), 1. 
0 7 9 (s, 3H)., 1.- 0—1. 8 (m, 1 5 H) , 1. 9 — 2. 5 (m, 7 
H), 3. 171 (dd, IH, J = 8. 9, 9. 9Hz), 3. 543 (dd, 
IH, J = 3. O, 9. 9Hz) , 5. 184 (bd,.lH, J = 2. OHz) , 
7. 4 6 7 (dd, 2H, .=-1 = 6. 9, 7. 9Hz) , 7. 5 7 6 ( d. d , 1 H,. 
J = 6. 9, 6. 9Hz), 8. Oil (d, 2H, J = 7. 9Hz). 
WiM. : 1 6 6 ~ 1 6 9 1C ' 

mmm4. (Sa. 701. 2 O S) -2 l-t: KP^i^-3-:r^y-2 0-7^ 

^^/uyu^jf^jy— 7 ^:yy^=^^ h(D^^ (2 1 — i: Fp^v^:7°w^''j- 

^-H^^: (III) tr^t^xm) 

5 Om 1 <^HP >'^:J^=tcfj-??^Jfe#!l3 (5 a, 7a, 20 

S)— 21— (((1, 1 - y /V) ;t53E^-:^) —20 

— 3-5r:x-7-:r^>'V ^^^^^ii-t h 1 . 00 g (1. 7 6 
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mmol) ^■T^ t KPt ^'^i^l Om 1 oV^T?9%li:^0. 6m 

1 ^mM 4 o x^'v 7 mmmw ufco mi^t^m^mn 7)c 2 o m 

K i^^^^/i'S Om 1 ^i«l;^ttttlU;fe:„ TKJl^r^ifUs ^ifUfc:?K»^$ 

@^^zn^/V2 Om 1 •T?tt|i}Ufc„ ^M-^- Us liSfnfiWTk 1 0 lii 1 i;? 2 IS|^5fe 

a (5 a, 7 a, 2 O S ) — 2 1 — ^^z— 3 — V — 2 0 — 7^ ^/^-^ V 

Jf-^l^— 7 —^w-^u ho. 8 O g Sr#fc„ #fefbfca;^^#JJCT-fe 

5m 1 -^'^ffffi^JtrSfe^-Ufcio |fftB#j^?^EET^!^$-^S2:i:^^J: (5a, 7 
10 a, 2 OS) — 2 1 — t Fadri/- 3 — ;^-^y — 2 O — ><^>'V>^V>^'^;>^— 7 — 
71, -O'y^^— ho. 3 0g^#;fe (IK* 3 8%) „ 
^H — NMR;^^:^' Yfl^ (2 7 OMHzs CDC 1 3^ TMS^ P P m) 6:0. 
729 (3H. s), 1. 04 4 (3H, d, J = 5. 9Hz), 1. 080 
(3H, s) , O. 9-2. 5 (22H, m) , 3. 341 ( 1 H, dd, J = 
15 5. 9, 9. 9Hz) , 3. 5 8 7 (IH, dd, J = 2. O, 9. 9Hz) , 
5. 192 (IH, bs), 7. 475 (2H, d, J = 7. 9Hz), 7. 5 
57 (IH, dd, J = 6. 9, 7.. 9Hz), 8. 006 (2H, d, J = 6. 
9H z) . 

: 156~161''C 

20 mMm^ (5a. 7a. 20S) — 2 1 - kp ae->'— 3— y - 2 O — ;^ 

(III) ^^i-SXm) 
5 O m 1 ©HP :7 n tf»-t?||Jifa 3 (D:*^^-e#btbfc (5 a, 7 a, 2 0 
S) -2 1- ( ( (1, X—-J:^^;vaz.^;v') -Jy^^/Uz^]) /l^) :^=3fv') —20 
25 3—:t:>^—7 ^i^^yzc^ h 5 , 00 g (8. 8 2 

mmp 1 ) h^fcKcii^^i/SOml IC^^S-^, oV^-t? 1 8 1 . 7 

4mlSr^AnU> 4 0'CX'7B#ra*t#Ufc„ ^^&^3fem. K;S:?^Srli*i 
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• oc^^i-s 0ml ^M^mmvfz.o 7jcJi%^aiu. mmmmyks om i -esfc^-u. 
M7K«^-^i^^^i^!>A'^^M$^fca mm^s mm\^. mmm^. tmm\^. m. 

(5 a, 7 a, 2 OS) — 2 1 — t ^ar^/— 3 — ::e-'¥y — 2 O — ^ ^/V^T'V'^ 
-rt^- 7 /l^ ^^-y-oi— h 3 . 9 9 g ^#fCo # btLfc|a^fifei|^tJ:r-fe b 

5 14.13x1 ^PS^^?m^K^^ Ufc„ It^ ^Ky^ UfcT-fe b ^ O . 

a, 2 OS) — 2 1 — t Fodri^— 3— l^'ary— 2 O— 7 — 

— /U ^V^/rc— h2. 6 0g^#;fe (Jl5l^6 5%) „ • 
##^j4 (5 a. 7 Q!. 2 0 8) — 2 1 — t: K P 3 — (.Xfc'p — 2' — 

10 (1' . 3' — v»:^=¥y^>^) ) — 2 O — pt^yt^:7°v^''t- 7 — 
yji^ ^(^^^ 

lliiM4 0:3^^fe."T?#e>nfc (5 a, 7 0, 2 O S ) — 2 1 — t: Kt2 ^^x— 3 — 
::*-!3f-y— 2 O — ^^>'V>^lx'^-:?->'— 7— ^i/>/ai— h i 6 . 59g (3 
6. 6 5mmol) ^ h/W^:^^' 1 6 6 m 1 iC'^^ $ 1^ i^^' iJ =i — /H 6 . 

15 O g (2 5 8mmo 1 ) ^ p — b /^aii/^^/W^^-^ . 1 tKSI^ O . 4 9 g (2. 

Gmmo 1) ^mmi^. mmmmT4:ommmwvrz:.^ s^s^^^s ^si^Wtk 
o Om 1 x-m^vfzio ^mm^Mykmm-r h v ^j^x-m^m^^ mmmmi^. nh 

7 a, 2 OS) — 2 1 — t Fa=3p-->— 3 — If a — 2 '. — -( 1 ' , 3' —i^:^ 
'^y^i/) ) — 2 0—;A^/U-:fU^'f't^— 7 ^Z^^/zj^^h 5 . 16g 

^^#fei (flX^ 2 8 %) „ 

^H — NMR^-^^ h/V (2 7 OMHz, CDC 1 TMS^ P P m) 5:0. 
25 699 (s, 3H), O. 882 (sr, 3H), 1. 039 (d, 3H, J = 6. 
9Hz), 1. 00 — 2. 10 Cm, 22 H), 3. 328 (dd, IH, J = 
5. 9, 9. 9Hz), 3, 577 (dd, IH, J = 3. O, 9. 9Hz), 
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3. 8 3 — 3. 9 3 (m, 4H), 5. 159 (brd, IH, J = 2. OH 
z) , 7. 48 (dd, 2H, J = 6. 9, 6. 9Hz) , 7. 59 (d, 1 H, 
J = 6. 9Hz) , 8. 0 5 6 (d, 2H, J = 6. 9Hz) . 

5 (.5 a, 7 a, 20S) — 21— 1:Fp ^Z^— 3 — (;?^ P — 2 ' — 
5 (1' . 3' — i>:^^y7>") ) — 2 O—yi^/V^UtP'^'^l^— 7 

mMm4:(D:^m-l^n^hthr^ (.5 a, 7 a, 20 s) — 2 1 -fc Kci^i/— 3 — 
:^^y— 2 O — p'^f-zlyZfU^-n^— 7 -^i^y^— b 3 . 9 7 g (8. 
7 7mmol) h/V^>'4 9 m U^l'^^f^-li:^ • ^9=- 71x2 . 75 g 
10 (4 4. Smmol) , p — f/V-^i V;^/^/}^ • 1 tK^P^^ O . 05g (O. 3 

mmo 1) ^mmv. M^mmT4.mmmwvrc^ Si^^^m. i&fumwTKi o 

"egfe#-ufc„ h y itii^^^u. #e>nfc:mifc 

4 . 7 1 g y ^vi-::^? ^j^ij'a-rb^-'^i^-Y— mmm : g^^^^/i-/ 

15 --=3ri^,>'= 1/6) i: fcj; ^ ^%^!I4 tl^il^^, ( 5 a , 7 a, 

2 OS) — 2 1 — t Ktadf-i^— 3 — fc° ta — 2 ' — (l' , 3' — -✓*;^^y^ 
>•) ) — 2 O — 7— /V ^^^yrc— fs. 4 4 g Sr#:r:i 
(11X^7 9%) „ 

^#M6 (Soi. 7 a. 2 OS) — 2 0 — /K/l^ S:/!^— 3 — . P — 2 ' — 

20 (1' . 3' ~^::t'^y^i^) ) — 7 — ;j — ^>'yj^^h<D-^ 

fife 

##M4(^:*^^t?#fe^:fe: (5 a, 7 a, 2 OS) - 2 1 - t s^i/- 3 — 
(;'«.tfa— 2' — (1' , 3' —i^:^^y'7i^) ) — 2 0 — ^ ^/^^^ v^-^^-— 
7 — /V y<lyyaz— h 2 1 . 4 g (4 3 mm o 1 ) ^ 2 , 2 , 6 , 6 —T h 
25 1 — tf^y -:;?^/W;e-!3e->', :7 y — ^i^;^/lxO. 13g (O. 8 mmo 

1) ^i^^uu^^^^2 1 4x1x1 \,r.mM^'^X^mv. :i(Dmm\^. m:it:»Vt7 
AO. 51 g (4. 3mmol) ^:^2 1 m. Wz.W-M'^'^X^hfbltmW.^^lf^ 
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AtK^^ (2. 64wt%, 108ml, 4 0 mm o 1) t2:;^^7|c*-^ MJ A 

5 ufc (3 om 1 X 2) o mmm^^mm t^^^x^ (5 om i x 2) , mmik 
m.yk (2 0ml) m:^m.m-^^^^^->'^j>.-T?m.mm.. mm\^. 

dff->'=i/'4 (^fiit;) ) -eJ^Mi-SilirfcJ^t). TIB(D#?tt^^i-5 (5 a, 
7 a, 20 s) — 2 O — 3 — (.Xtfa— 2' — (1' , 3' —e^;^^ 

10 y^V) ) -yu^-r^^- 7 — bl6. 9g^#fe m^7 
9 %) o 

iH — NMR^?.'^^ h/U (2 7 OMHz, CDC 1 3, TMS, p p m) 6:0. 
725 (s, 3H) , O. 886 (s,- 3.H) , 1. 108 (d, 3H, J = 6. 
9Hz), 1. 13 — 1. 97 (m, 21 H), 2. 30 — 2. 38 (m, 1 
16 H) , 3. 8 3 0- 3. 9 2 9 (m, 4 H) , 5. 166 (m, 1 H) , 7. 4 
83 (dd, 2H, J = 6. 9, 6. 9Hz), 7. 580 (ddd, IH, J 
= 2. O, 6. 9, 6. 9Hz), 8. 050 (dd, 2H, J = 2. O, 6. 
9Hz) , 9. 518 . (d, IH, J = 3. OHz) . 

:^mm\±^ u^-vmm-^fi'fz.mmz 001-38680 s^-^w^h u"c*5t)^ 

25 



28 



wo 03/051904 



PCT/JP02/11547 



1. ^ (I) 




^«-rs^i:tr#m^-rs^ (I I) 




•i-o ) 

2 . — (II) 



29 



wo 03/051904 



PCT/JP02/11547 



O 




(III) 




3. ( I V) 



o- 




30 



wo 03/051904 



PCT/JP02/11547 



( ( ( 1 , 1 — e?^ ^/i^rc^/v) ^^/vix ]) /V) ix) —20—^ ^/v-T" i-- 
4. ^ (I I — 1 ) 



-C^^tbS (5cK, 7qj, 20S) —21— ( ( (1, 1 — i^p^^/l^j:^/!/-) 
p<9^/Viyy/V) -'2 O — ;^ 3 — ;^->'— 7 




31 



INTEIOSf AlIONAL jSEARCOEl KEIPORT 



International application No. 

PCT/JP02/11547 



A. ClJ\SSIHC:VVlION OF SIJOBJECT MATTER 
Iixt.Cl'' C07J5/00, 75/00 



According to International Patent Classification (IFQ or to both national dasslficafion and IPC 



B . FrHT .DS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl*^ C07J5/00^ 75/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the jQelds searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS f REGISTRY ( STN ) 



C. DOCUIWDENTS CX)NSIDEIUSD TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
P,X 



Bioo3rg- Med- Ctiem./ (2000), 8(8), p. 2059-65 

WO 02/20552 Al (KURARAY CO., I.TD.)r 
14 Marcli, 2002 (14.03.02), 
& JP 2002-201199 A 



1«4 
i-4 



I I Further documents are listed in the continuation of Box C. | [ See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

consideied to be of particular relevance 
"B^ earlier document but published on or after the international jSling 

date 

*%r document which may throw doubts on priority c]aim(s> or which is 
cited to establish the publication date of another citation or other 
spedal reason (as specified) 

**Cr document referring to an oral disclosure, use, exhibition or other 

means 

"P^ document published prior to the international filing date but later 
than the priority date claimed 



**T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"Xf* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
con^deied to uivolve an inventive step when the document is 
combined with one or mor^ other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent &mily 



Date of the actual completion of the international search 
08 CTanuaxry, 2003 (08.01.03) 



Date of mailing of the international search report 

21 January, 2003 (21.01.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCrr/ISA/210 (second sheet) (July 1998) 



H^li«»^ PCT/JP0 2/1 154 7 



A. i&PJroS-rsr&ffi^ro^m (H8ll#fF^ (I PC) ) 

Int. CI' C07J5/00, 75/00 



«S^SrfTo*:»/MJB®i(SF mmmf^m (IPC) ) 
Int. CI' C07J5/00, 75/00 



CAPLOS. REGISTRY (STN) 



-XOife^, P^JC'ftffi Ufcffi^) 









X 
PX 


Bioorg. Med. Chem. , (2000) , 8 (8) , p. 2059-65 

WO 02/20552 Al (KURARAY CO. , LTD. ) 2002. 03. 14 & 

JP 2002-201199 A 


1-4 
1-4 



B »m}c:<!^$tbfc5cgfe 
r&j ro— /•^f'vb^'r^y^iS:^ 



0 8. 0 1. 0 3 



21.01.03 



i^:^mWWrr (ISA/JP) 
O 0-8 9 15 



4 P 



9 15 9 



03 — 3581 — 1101 3 4 9 0 



:^PCT/I SA/2 1 0 (^2-<— e>^) (1 9 9 8^7^) 



